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- -ABSTRACT - . ~

. t A battery-of work sasple tests, the Micro-TOWER
System 'of Vocational Bvaluation, has-been developed fcr use in.
vocational and career education prograas. Verbal, numerical, and\
perceptuval motor skills useful in various occupations are measured.
The system has been field tested in vocational rehabilitation
centers, prisons, schools, and psychiatric hospitals. Data are
presented on 100 adoléscents and young adults from a New York City
rehabilitation center who were given the tests. The instructions were

- ' played from a cassette tape, to minimize the dmount of reading

ability necessary ¢o cosplete the test, The construct validity of
these vw€rk samples, and the extent to vhich verbal ability affected
performance, vere examired.’ The results indicated that” the-vwork |,
samples, vwith few exceptions ,.measured those skills which they were
designed to measure,. In addition,” verbal ability was minimally
involved. Intercorrelations are presented for the varicus sections of

. Bicro-TOWER, and-for the skills measured by Eicro-TOWER as compared
to the Fundamental Achievement Series and the Esplcyment Aptitude
Survey. (Authory/GbC) .
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v"f.‘.ducationa'l Imﬁortan’ce of the Study

Currently there is a need for new assessment tools for use in |
‘ c}areer education, vocational training, and special education programs.
’I;/Iany .’sc'hool systems have begun using work sa.mples as supplementary O
.tools to‘as'sess vocational abilities because of the unique advantages they
. offer. First of all, their face validity ma.ke's them appealing to students

AV

who feel threatened by, ‘or have )%ejen turned off by, traditional paper and
penml tests. Secondly, as has'been demonstrated in th1s study, work |
. ? , samples can be designed-fo be relat1ve1y 1ndependent of verbal skills; fb
hence, they are particularly useful for assess1ng'spec1§c apht:des of
o " students who have poor reading skills. Finally, because of the "real-
) ' - life! nature of work sample tasks the task of assessing student's ‘
. | smtablhty for spec1ﬁc careers and/or special vocat10na1 curncaula is
/- ,lmade eas_ler; and tIie task of counseling beconfes more direct and-
straightferward.
' Ot ceqrse, any'tests used for vocational pumposes must
.' ¢ | g be ps;:chometricaily sound \g.nd.must’)%iemqnstrably measure specific,
. | ’ *.reletrant aptitudes. With these consicieratipns in mind, the content
- of the dffferent Micro-TOWER work-samples was carefully selected'
‘ and sta,nda/rd1zed methods of group admlmstx;atmn and ob]ectlve scor1ng -
‘ ) weré deve10pe8 Tra«ghonally, in the field of vocat10na1 rehab1htat10n |
Where work samples have been used the most, little attt'xtlon has been

-
‘paid tq these psychometnc issues. However, the results reported‘
& . S ' .
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" here demonstrate that when concern is g1ven to psychometric 1ss§es

-

in de31gmng a new work sample system, sat1sfactory measurement .
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'properties can be obtained; thus renderihg the work sample approach )
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T Summary

, : , \
) . Educators have-been looking for new tests for use in career

.o ra
education and special education programs, and interest has increasingly been

directed toward work samples. A new battéry of work samples, called Micro-
TOWER, .has been designed to measure verbal numencal and perceptual
motor skills, Th purpose of thig study was twofold to examme the con-
. struct validity of these work samples, and to assess the extent to wI}igh
reading ability a.f:fects performance, Results ‘indic'ate that, with few excep-
- t1ons the work samples do measure those skills they were designed to ‘

’Yﬁeasure in addition, reading ability is mlmmally 1nvolved

a 1}




Examination of the Aptitudes Measured by
Work Samples 1n the Micro -TOWER Evaluation System

. The purpose of this study was to examine evidence r;elating to the =
Q . N

construct validity of the new battery of work Samples lm_own as Micro-TOWER.

)

*The thirteen Micro-TOWER work samples were designed to measure major’

X
aptitudes 1mporta.nt in vocational education, training and placement Tradition-

ally, most Work samples have been designed fo measure specific ab1ht1es re-

quired for spec1f1c jobs. The Micro-TOWER battery, however 1s essent1ally

an apt1tude battery, compnsed of work, samples or performance tests. At the.

same time, these tests have hlgh face validity in that each res_emloles actual

¢ M .

work tasks ‘ -
) o ‘ The present study has 4 twofpld purpose%o see if the work

-

| sa.mples do 1ndeed measure those ab1ht1es +that they were des1gned to measure;

»

and related to this, to see if the level of read1ng comprehens1on, has been kept

<
N 1

_to a minimum in those work samples designed to measure nonverbal skills.

!

The Micro-TOWER System

I's

The Micro- TOWER _System of Vocat1onal Evaluation was developed

[

at the ’ICD Rehab111tat10n and Research Center. The system was f1eld tested in

1976 1n 18 s1tes around the country, 1nclud1ng rehab111tat1on centers, pr1sons,
schools, and psychlatrlc hosp1tals T_he f1eld test1ng waé funded by a grant from
the Rehabilitation Serv1ces Adm-1n1strat1on of HEW.

. R PR ),

™ ' b

:
. .
& - S
4 8 - .
.

v
a




. Examination of the Aptitudes . .

The Study R 2

y
Y «

Evaluation System o 2'

v

~

b
s The/ ystem 1nc\1udes thirteen work samples, as well as group

discuss1on sess1ons angd presentations of occupational information. The work /

samples are usualty administered to small groups and a complete evaluation . A

N
can be completed in a period of from two to fl\VG days. Instructions and'scor.

ing procedures are standardized. The work samples and the aptitude areas

x

they were designed to assess are presented in Table 1. 5 ~
Each work sample has a.practice -period followed by an evaluation
S A 3

period. The'instructions are on cassette tape, however, during the practice

-’ 1

period the evaluator can stop the tape whenever it is neces‘sary to further ex-

' plain or demonstrate a procedu.re. No help i_s given during the evaluation- .

period. . ' g *

One reason for putting the instructions on tape, beside—s.the intent

to standardize administration, was to minimize the amoynt of reading ability

»

required Many tests of special abihties 1nvolve a relatively high level of
skill in English, although their *pr1mary purpose is to assess nonverbal skills
By removing the necessity to read Enghsh except where the ability realisti- )

cally is required, a clearer picture of the person s nonverbal aptitudes should

§ v -
x * »

emerge.

. Correlations between the Miero-TOWER Work samples and these

tests were computed as were the 1ntercorrelations between the FAS and EAS

\
1

tests,

. 7
- . {
’ s ' . ’
- . . s
, i

° ~

The subjects. in this study weré 100 adolescents and young adults,.
: - ~ \ . 3

who had been referred to a rehabilitation center in New York City for voca-

. . .
. -
by .
. o

-~
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. Examination of the Aptitudes . . . Evaluation System , ’ 3

tional evaluation. ‘During thé'first week at the center they were given the -
,Micro-TOWER work samples. I’ntercorrelati;ns tmongst tkm/e Micro-TO;A/ER
work samples were computed. Some of the rehg.l;ihtation'chents were also
g‘iven the Fﬁndamental Achievement Serigs (FAS) Verbal arid Numerical tests,
publi_shed by the Issychological Corporation; a;id the Empléyment Aptitude
Survey (EAS) Ve17\5a1 C"om,prehension, Verbal Reasoni;mg, and Spatial .

- . - ’ é
Visualization.tests, published by Psychological Services, Inc. -

.

Results al{d Conclusions
4 1Y

Th.é correlations are reportéd in Tables 2-4: Table 2 presents

v

‘ ‘the intercofrelations of the Micré-T()WER work samples; Ta:ble 3, the
correlationé of the Micx;o-T?WER work sample; with the FAS and EAS fests;
Table 4, ‘the integcorrelations of the FAS and EAS tests. |

. . The figst r'eséarch question was: Do the Micro-TOWER work
sé.mples measure the 'aptitudes the publishers claim they rheasue? Examina-
t,io‘n of the cbrrelation matrices indicates that with a fe;v exceptions the work ’

samples tend to fit the model a%outlined in Table 1.
{ ' . .

Fairly\'distinct grouping of tests were noted: Those work samples

4

\ heavily dependent upon verbal skills; those measuring motor skills, and those

megsuring perceptual/ spatial skills. The work samples in the verbal skills

&

area were Want Ads Comprehensiqn; Message-Taking, and Zip Coding. = Zip

Coding was 6rigiﬁally designed as a clerical activity in the pérceptual-motor

-

skills area; however; examination of the data, was well as observations of
* R . ° N ! g 1
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persans ‘taking the work sample, suggest that this work sample is probably

more a measure of general reasoning ability.

»

\ ° < .
The work samples that correlated most highly with each other to
4
- "I . Py
form the motor skills grouping are the same as those in the original model

outlined in Table 1:" Lamp As'sefnbly, Electronic Connector Assembly, and

' . 0
_Bottle Capping and Packing. - ‘ .

7 The nonverbal perceptual /spatial grouping is compased of Blue-

brint Readipg and Graphics Iilustration. In the modeﬁhﬁ perceptual skills

grouping included both spatial and' clenic;.l ,perception. Some restruéturing of
the model may be necessar?her',e: but will wait further analysis based on
aciditionz;.l daf.‘a. The-pattern of intercorrelations of ﬂ‘me Gr'aphicé work sample,
as expected, reveals a combination of pe'rc'eptua;l, m'ofor, and reasoning
skills. .

. In the numerical’gro{xp, Makln‘g Change and .P/aysoll Computation
had an intercorrelation of . 68. Payroll Computation had the highest correla-
tion of any of the work samples with the ‘FAS Numerical test (. 65); howeveg ,
Making Chapge only correlated . 29 with that tést. It should be noted that the
FAS Numerical test does have a relatively high correlafion with the FAS Verba'i
test (. 52) and‘ the EAS %erba‘l Comprehension tgst‘ (. 67; see Table 4). Thus,

-

“the low validity coefficient for Making Change may be reflecting the relatively

high verbal component in the FAS Numerical test.

) The second research question involved the degree to'whi/gh/rm?

Micro-TOWER work samples are dependent uﬁoﬁ verbal ability. Examination

of'Table 3 indicates that verbal ability, as traditionally measured by paper

-
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»
pencll tests, has 1mportance in only those Micro- TOWER work samples

hi spec1f1ca11y require verbal sk111 Thus, Want Ads and Message Takmg

|
lrelated 43 and. 37, respectlvely, with the FAS Verbal test, and . 49 and i
The Payroll . ‘

J respectijvely, _with the EAS Verbal Comprehension test
| ., =~ . & .
d Mail Sarting'work samples also had some dependency on verbal compre- *

I .
hension (r = . 44); the tasks in both of these work sampleg, require spme

{

) ’

feading.

" * ¢ ’ //) ‘ . . e
Reasonmg ability, as exiidenced by the EAS Verbal Reasoning

test, seems’to play some role in Zip Coding, Graphics Illustratlon and F111ng
', 40, and 743, respect}vely) Correlatlons were very low between the

r A .41,
or- skllls work samples and the paper and pencll verbal‘tests (ranging from

i -.102 to . 20). o
. . ' - \‘ ‘ ;\7

.
L3

‘ /' mmary :
i ) . .
/ In general the Micro-TOWER work samples seem to be measuring

ecific aptltudes in the areas of verbal, numerical motor, and- perceptual

samples are measurmg pnmarlly those abilities they were designed to measure

.

although there are a few, such as Zip Coding, that will have to be reclassified
With the ‘exception of those work samples

/| in relation to the original model.
specifically designed to depend in part on verbal ability, the Micro-TOWER
' /

work samples do not reqliire a high level of verbal ability

L ] : o

10




Table 1

Aptitudes' Assessed by N{cro-TOWER Work Samples
/ )

WORK SAMPLES

'PRIMARY APTITURE | MEASURABLE BEHAVIOR

—y

-

Electronic Connector
Assembly

Bottle Capping &,
Packing

s -

Lamp Assembly

MOTOR SKILLS . . o

finger dext'erity \ # of small pins placed in plastic housing

manual dexterity *# of bottles capped and packed |

motor coordination # of hand tool operablons performed
oy " correctly .

.PERCEPTUAL/MOTOR SKILLS

Filing

Mail Sorting
—
Graphics
Illustration

—— .

clerical perception/ . #-of sets of tards filed correctly *

motor coordination - _ T

clerical pereeption/ # of envelopes sorted 'correctly {,
manual dexterity - T R
motor coordinatton/." # of lines drawn gorrectly usmg drafting
spatial reasoning , tools

-
» .

PERCEPTUAL,SKILLS .

Blueprint Reading \

Zip Coding

Record Checking

. clerical perception ° - # of 1tems chchked correctly

J

.

spatial reasoning # of measurements correctly identified
. . ' . based on reading blueprints
< - I .
clerical perception . # of zip codes looked up correctly using

21p code d1rectory .

Y

i

Y

+ NUMERICAL SKILLS - L \ . C

Making Change'
(

‘Payroll Computation

numerical reasoning & # of times change is’ made correctly for
f1gur1ng change a "sale" ;

numerical computation/ » .H#of cc?rréct computations using the 4

N basic arithmetic skills - | basic arithmetic operations - . 7
VERBAL SKILLS "~ . , s
. - _ — ;
Want ‘Ads verbal comprehension # of questions about ads answered : i
Comprehension correctly :

A

Message Taking

. .verbal'comprehension' & # of .essential parts of messages .

3

. usage transcribed correctly from simulated ,
- 11 telephope calls 1.
< R . = Il’* A

Ay
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* | :  Table2 . _
Intercorrelations gf LMiqro-TOWER V‘Vork Samplésaj .

~

MT 2Z2C MS FI RCS RCA BR GI PC '‘MC BOT ELC ‘LA

1

L

Want Ads ?e_ 82 T 70 68 43 25 55 46 64 58 35 28 19

Message Taking -- 83" 7 80 - 57. 22 67 57 T, A6 - 38 36 32

" Zip Coding - ==, T T2 85 27 63 52 6 57 42 41 43
Mail Sorting - e - 59 6T 25 52 47 . 69 60 -40 35 28
Filing ' - e 57 41 el 50 Te - 60 30 ‘24 27
Rec. Ch. speed --~ --' -- -- <. 21 54 42 . 58 55 52 43 56
Rec. Ch. acc. '-.- S I 100 18 - 24 14 09 -0l 05

_ Blueprint Rdg. e e - 67T 62 66 39 34 43
Graphics I, -- * -= . -- - .(-..‘ T - 56 69 .50 41 46 .
Payroll Comp,. -- --  -- B S - " 68 “38' 26'\ 35

| Makifg Chahge - - ’ el ’ /- - 48 34 40
Bottles -- 2. '_ T T 2 g0 ‘76‘"

Elec. Conn. T T ey U U U . ) B
.. . - - )l ’ N . .
' ‘ \ /o3 ‘ ‘ ‘

Lamp Assem. . =- T -— - - - -

3 ]
Note. Sub]ects were adoIescent a.nd young adult chents ina rehab1htat10n center; p
n’ varies from 65-93 because of mss1ng data, . _ -
. R v
a’Dec1mals omitted. . ' : - ’ Y
s x \ ~ e
< ‘
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- _' Co;'felaﬁons of Mi@ro-T-QWEﬁ Wark Samples with . '

# | - Fundamental Achievement Series (FAS)apd , - ° .

g : ' Emplqyment :A.ptitu'de ﬁlrvey‘(EAS) Testsg o | '

, . Verpal - Verbal Spatial

o R ‘Verbal ! Numerical _ Comp. Reasoning Visualization, |
Want Adgﬁ Comp.” ~- ‘43(89) . 48 (59) 19 (4) 39 (41) 36 (73)

| Message Taking . 37 (96) 41 (59) - 31 (49) 18 (46) 31 (78)
Payroll Comp. ~ (e2) s (51 444 38(40) 33 (69)
'Ma::king Change -~ - 28.(é1) 29 (80) 21 (50) 21.(47) + 38 (60)
Bottles 20 80) . 12°49) - 15 (40) 15 (38) *31 (68)
ZZE‘lectron:ic Conn. 01 (98) S (61) " 01 (51) -01 (48) 07 (80)

' Lamp Assembly } 04 (100) . 04-(61) -02 (51) 02 (48). 12 (82)
Filing 27 (91) 45 (55) o 25.(4§) 43 (42) 34 (74)
Graphics 111_."®' . 32(48) | 42(43) 30 (38 | 40 (35) 45 (36)

--Mail Sorting ’ 39‘(83) , 46 (56) 44 (48). > 37 (45) © '3;1 (70)

Rec. Ch. ac;quracy ' ég (83) 22 (56), 15 (48) - ’ 25 (45) 19,(%*' |
. Rec. Ch. speed - 29 (83) 34 (56) 26 (48) - "‘2'4 @5)  20(72)

*Blueprint Reading - . 33 (86) 50 (56) 36 (48) " 39 (45) ‘ 452 (73)

Zip Coding .. 32 (81) I 32 (44)  41(42) g-gp(eg)

Note, Subjects were adolescgnts and young adult clients in a rehabilitation center;
' numbers in parentheses indicate number of persons tested. )

AY
L

C a‘Becima.ls omitted.
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Ny " Table4

IntErcorrelatioﬁs of Fundamental Achievement Series (FAS).and
o . _ Employment Aptit?ej_uﬂey (EAS) Tests? 7
' - FAS : ' - EAS . .
: : , Verbal Verbal Spatial
, .Verbal Numerjcal - Comp. Reasoning Visualization
. \ ' i
Numerical 52 (61) 48 (51) < 46 (48) A 40\(_53)
EAS - - o , | , |
Verbal N , L
Comprehension 67 (51) 48 (51) - 30°(45) 34,(47).
Verbal ) ¢ - , ‘ , ) 4 *
_ Reasoning 36 (48) " 46 (48) 30 (45) : 41 (47)
Spatial !/ e
Visualization - 32 (82) - 40 (53) 34 (47) 41 (4T S
v ! B ) - ~p a i

3

Note: Subjects were adolescents and young adult clients in a rehabilitation cent’en;
numbers in parentheses indicate number of persons tested.

’ - . N ¢
2Decimals omitted. '
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